Background and Aims: The early severity assessment of an attack of acute pancreatitis is clinically of utmost importance. The aim of the present work was to study the role of leucocyte count and C-reactive protein (CRP) measurements on admission to hospital in assessing the severity of an attack of acute pancreatitis. In particular, patients with a life-threatening attack of acute pancreatitis but a normal leucocyte count and CRP level were sought. Material and Methods: A total of 1050 attacks of acute pancreatitis were treated at Turku University Central Hospital during the years 1995-1999. Leucocyte count and C-reactive protein (CRP) value were determined on admission to hospital. There were 58 life-threatening attacks of acute pancreatitis (group A). Fifty-eight consecutive mild attacks served as controls (group B). The number of patients with both values normal, only leucocyte count raised, only CRP level raised and both values raised were calculated in the groups A and B. Results: Both leucocyte count and CRP level were significantly ( P <0.
INTRODUCTION
Although acute pancreatitis usually runs a benign course, fulminant attack demands intensive care and is life-threatening. Staging of an attack of acute pancreatitis early during the course of the disease is important for early identification of those patients who may benefit from transfer to a specialist unit and from therapeutic interventions including intensive care and radiological and surgical procedures (1-3).
On admission, the clinical presentation of a patient with acute pancreatitis does not correlate much with the severity of the disease (4). In the literature, there are more than 20 inflammatory mediators reported to have prognostic value in the early detection of those patients with a fulminant disease. The widest documentation has been obtained from C-reactive protein (CRP) (5), group II phospholipase A2 (6), interleukin-6 (7) and trypsinogen-2 (8): high values serve as an early warning of fulminant acute pancreatitis. In contrast to earlier studies, we aimed in the present study to give an answer to an opposite question: do normal values on admission exclude a lifethreatening disease? In addition to CRP, we focused our interest particularly on leucocyte count, since, to our knowledge, there are no earlier reports in the literature on the role of the measurement of the leucocyte count as a single predictive factor or in combination with CRP in the assessment of the severity of an attack of acute pancreatitis.
The purpose of the present work was to study the role of leucocyte count and C-reactive protein (CRP) measurements on admission to hospital in assessing the severity of an attack of acute pancreatitis. In particular, patients with a life-threatening attack of acute pancreatitis but a normal leucocyte count and CRP level were sought.
MATERIAL AND METHODS
A total of 1050 attacks of acute pancreatitis were treated at Turku University Central Hospital during the years 1995-1999. This hospital is a 1000-bed teaching hospital serving an area of 435 000 inhabitants in south-western Finland. The diagnosis of acute pancreatitis was based on classical clinical findings (acute abdominal pain and tenderness, nausea and vomiting) and increased amylase activity in plasma (> 500 U/l) and/or in urine (> 5000 U/l). In unclear cases, the diagnosis was confirmed by contrast-enhanced computed tomography.
Life-threatening attack of acute pancreatitis was defined as a fulminant attack which had to be treated in the Intensive Care Unit because of systemic complications such as pulmonary insufficiency at least for a some time during the course of the attack. Accordingly, there were 58 lifethreatening attacks of acute pancreatitis during the years 1995-1999, all classified as severe acute pancreatitis according to the Atlanta classification (9) (group A; mean age 50 years, range 21-82 years; 40 male and 18 female patients). Fifty-eight consecutive mild attacks with uneventful recovery within a few days treated in 1995 served as a control group representing mild acute pancreatitis according to the Atlanta classification (group B; mean age 46 years, range 19-80 years; 46 male and 12 female patients) in comparisons between life-threatening and mild attacks of acute pancreatitis.
Blood samples were obtained from the patients on admission to hospital. Leucocyte count was determined by an electronic cell counter (Coulter Counter T 890; Coulter Electronics, Hialeah, Florida, USA). The concentration of CRP was measured by immunoturbidimetry (Hitachi 717; Hitachi, Tokyo, Japan). The upper limit of the reference interval for leucocyte count was 9 x 10 9 per liter for females and 10 x 10 9 per liter for males; that for CRP was 10 mg/l.
Patients with life-threatening acute pancreatitis (group A) and those with mild acute pancreatitis (group B) were divided into four groups according to the leucocyte counts and CRP values measured on admission to hospital: group 1, both leucocyte count and CRP value normal; group 2, leucocyte count raised and CRP value normal; group 3, CRP value raised and leucocyte count normal; and group 4, both leucocyte count and CRP value raised. The numbers of patients in these four groups were calculated for patients with life-threatening acute pancreatitis (A) and for those with mild acute pancreatitis (B).
Data are presented as mean (SEM). An unpaired, twosided Student's t test was used for comparison of laboratory values between the groups A and B.
RESULTS
The mean leucocyte count on admission to hospital was significantly ( P < 0.001; Table 1 ) higher in patients with life-threatening acute pancreatitis (group A) than in those with mild acute pancreatitis (group B). Similarly, the mean CRP value on admission to hospital was significantly ( P < 0.001; Table 1 ) higher in patients with life-threatening acute pancreatitis (group A) than in those with mild acute pancreatitis (group B). Fig 1. shows the division of the patients with lifethreatening acute pancreatitis (A) and those with mild acute pancreatitis (B) into the four groups (groups 1-4) according to the leucocyte counts and CRP values measured on admission to hospital. Especially in life-threatening acute pancreatitis (A) but also in mild acute pancreatitis (B), the majority of the patients fell into two groups: raised leucocyte count and normal CRP level (group 2), or both values raised (group 4). The most conspicuous finding was that in life-threatening acute pancreatitis (A) there were no patients with both values in the normal range (group 1) whereas in mild acute pancreatitis (B) 11 patients out of 58 had both values normal (group 1).
The sensitivity of leucocyte count in giving evi- Leucocyte count ( × 10 9 /l) CRP (mg/l) Group A1 5.9 (0.7) 102( 16) Group B1 2.6 (0.5) 23 (5)
Abbreviations: CRP, C-reactive protein dence of life-threatening acute pancreatitis was 91 % and the specificity 29 %. The sensitivity of CRP in giving evidence of life-threatening acute pancreatitis was 60 % and the specificity 69 %. Further, the sensitivity of leucocyte count and/or CRP in combination in giving evidence of life-threatening acute pancreatitis was 100 % and the specificity was 19 %.
DISCUSSION
In the present series of 1050 consecutive attacks of acute pancreatitis none of the patients whose disease proved to be a life-threatening one had both leucocyte count and CRP value in the normal range on admission to hospital. In other words, either leucocyte count or CRP value, or both, were above normal limits already on admission to hospital in all patients with life-threatening acute pancreatitis. Instead, one fifth of the patients whose attack proved to be a mild acute pancreatitis had both values normal on admission to hospital. Based on the current results, life-threatening attack of acute pancreatitis seems to be very unlikely in a patient with normal leucocyte count and CRP value measured on admission to hospital, even if clinical symptoms and signs indicate severe acute pancreatitis on admission to hospital.
In an earlier study (10) , the CRP values of patients whose pancreatitis proved to be necrotizing were reported to be >110 mg/l already on admission to hospital. This earlier finding is not in accordance with the results of the present study, since among the current 58 consecutive patients with life-threatening acute pancreatitis, there were 23 patients who had CRP value in the normal range (< 10 mg/l) on admission to hospital. The reason for the difference between the earlier and the present results remains unclear. We believe many clinicians including us encounter every now and then patients whose pancreatitis proves to be a fulminant one during the course of the disease but who have CRP value still within the normal range on admission to hospital. However, in these patients, serial determinations of the CRP level usually reveal a promptly increasing value within 24-48 hours, suggesting that these patients are probably those who admit to hospital early during the course of the disease. It should be taken into account that although CRP levels represent perhaps the most helpful tool in decision making for the management of acute pancreatitis in clinical practise (11) , the highest efficacy of CRP measurements is reached only 3-4 days after the onset of the disease (12, 13) . The current results indicate that this particular patient group with normal CRP value on admission to hospital but life-threatening acute pancreatitis (23 out of 58 patients with life-threatening acute pancreatitis in the present study) has, however, leucocyte count raised already on admission to hospital. Therefore, according to the current results, normal CRP value on admission to hospital does not exclude lifethreatening acute pancreatitis but it can be excluded if both the leucocyte count and the CRP value are within the normal range on admission to hospital.
We trust this finding is of importance for the surgeon on duty in clinical decision making when assessing the severity of an attack of acute pancreatitis. To our knowledge, there are no earlier reports in the literature on the role of the measurement of the leucocyte count as a single predictive factor or in combination with CRP in the assessment of the severity of an attack of acute pancreatitis. We analysed in the present material also the time-course changes of CRP values during acute pancreatitis and found that 53 out of 58 patients with life-threatening acute pancreatitis and 23 out of 58 patients with mild, uncomplicated acute pancreatitis had CRP values more than 150 mg/l during the course of the disease.
Both the mean leucocyte count and the mean CRP level on admission to hospital were significantly higher in patients with life-threatening acute pancreatitis than in those with mild acute pancreatitis in the current study. Interestingly, in our earlier study on acute appendicitis done according to an identical experimental protocol with the current study, the increase in leucocyte count was an early marker of appendiceal inflammation but leucocyte count did not increase any more in complicated acute appendicitis such as appendiceal perforation or abscess formation (14) . Instead, the CRP value increased markedly only after appendiceal perforation or abscess formation (14) . The difference in leucocyte response between acute appendicitis and acute pancreatitis may be due to various things such as differences in host responses to bacterial infection (acute appendicitis) and to non-bacterial inflammatory disease (most cases of acute pancreatitis). In accordance with the results of the present study, the most important role for leucocyte and CRP measurements in patients with suspected acute appendicitis was in excluding acute appendicitis: acute appendicitis was very unlikely when both the leucocyte count and CRP value were normal (14, 15) . Taken altogether, there is a role for leucocyte count and CRP measurements in the diagnosis of acute appendicitis as well as in the severity grading of acute pancreatitis: although raised values cannot effectively establish acute appendicitis or lifethreatening acute pancreatitis, these can be excluded if both the leucocyte count and CRP value are within the normal range on admission to hospital.
We analyzed recently the mortality in acute pancreatitis in Turku University Central Hospital during the years 1971-1995 and found that the mortality decreased in the late 1970's and remained low (2 %) threreafter for the years 1980-1995 (16) . In the current study comprising 1050 patients with acute pancreatitis during the years 1995-1999, the mortality was on the same level (1.9 %). These percentages are in accordance with the reports from other centers. In Edinburgh, the mortality in acute pancreatitis was 1.9 % (17) and in Moscow 2.3 % (18). However, a remarkably higher death rate (11 %) was reported from Portugal (19) .
In conclusion, it is very unlikely that acute pancreatitis proves to be a life-threatening one when both the leucocyte count and CRP are normal on admission to hospital. In the present series of 1050 consecutive attacks of acute pancreatitis there were no patients with life-threatening disease but normal laboratory values on admission.
